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What is claimed is: 

1. A mixed-mode process introducing a hard mask 
layer, comprising the steps of: 

providing a semiconductor structure; 

sequentially forming a first conductive layer, a 
dielectric layer, and a second conductive layer on the 
semiconductor structure ; 

forming a first stacked structure in a portion of the 
second conductive layer and the dielectric layer, and 
revealing the first conductive layer exposed by the first 
stacked structure ; 

conformably depositing a mask layer over the first 
conductive layer and covering the first stacked structure 
thereon; and 

patterning the mask layer and the first conductive 
layer to simultaneously form a capacitor and a second 
stacked structure on the semiconductor structure, wherein 
the capacitor comprises the first stacked structure, a 
patterned mask layer thereon and a patterned first 
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conductive lay^er therebelow and the second stacked structure 
comprises a patterned first conductive layer and a patterned 
mask layer stacked thereabove . 

2. The process as claimed in claim 1, wherein the 
patterned mask layer covers sidewalls of the first stacked 
structure . 

3. The process as claimed in claim 1, wherein the 
first conductive layer and the second conductive layer 
are polysilicon. 

4. The process as claimed in claim 1, wherein the 
dielectric layer is silicon dioxide, silicon nitride, 
silicon oxynitride or a high-K material. 

5. The process as claimed in claim 4, wherein the 
high-K material is Hf0 2/ Zr0 2 , Ti0 2 , Al 2 0 3 , or Ta 2 0 5 . 

6. The process as claimed in claim 1, wherein the 
second stacked structure is a conductive wire device. 

7. The process as claimed in claim 1, wherein the 
mask layer is made of non-resist materials different from 
a material of the first conductive layer. 

19 



Client's ref . : TSMC-2003 -0502 

File : 0503-9712US/f inal/Shawn/Steve/BSKB 



1 8. The process as claimed in claim 7, wherein the 

2 mask layer is silicon nitride, silicon dioxide or silicon 

3 oxynitride. 

1 9. The process as claimed in claim 1, further 

2 comprising the step of selectively forming a gate 

3 dielectric layer on a portion of the semiconductor 

4 structure before forming the first conductive layer on 

5 the semiconductor structure. 

1 10. The process as claimed in claim 9, further 

2 comprising the step of patterning the gate dielectric 

3 layer formed on the semiconductor structure during 

4 patterning of the mask layer and the first conductive 

5 layer to thereby form a second stacked structure, the 
e second stacked structure having a patterned first 
7 conductive layer, a patterned mask layer and a patterned 
a gate dielectric layer stacked on the semiconductor 
9 structure . 

10 11. The process as claimed in claim 10, wherein 

11 after the capacitor and the second stacked structure are 



20 



Client's ref . : TSMC-2003 -0502 

File : 0503-9712US/f inal/Shawn/Steve/BSKB 

12 formed on the semiconductor structure, the method further 

13 comprises steps of: 

14 forming source/drain regions in the semiconductor 
is structure on opposite sides of the second stacked 

16 structure ; 

17 forming a spacer on sidewalls of the second stacked 
is structure; and 

19 selectively forming a silicide layer on top of the 

20 source/drain regions to form a MOSFET device comprising 

21 the second stacked structure on the semiconductor 

22 structure. 

1 12 . A mixed-mode process introducing a hard mask 

2 layer, comprising the steps of: 

3 providing a semiconductor structure having a 

4 conductive region, a metal-oxide semiconductor (MOS) 

5 region and a capacitor region ; 

6 sequentially forming a first conductive layer, a 

7 dielectric layer, and a second conductive layer on the 

8 semiconductor structure; 

21 



ft 

Client's ref . : TSMC-2003 -05 02 

File: 0503-9712US/f inal/Shawn/Steve/BSKB 



9 forming a first stacked structure in a portion of 

10 the second conductive layer and the dielectric layer 

11 within the capacitor region, and revealing the first 

12 conductive layer exposed by the first stacked structure; 

13 conformably depositing a mask layer over the first 

14 conductive layer and covering the first stacked structure 
is thereon ; 

16 respectively forming a first pattern, a second 

17 pattern and a third pattern on the mask layer within the 
is capacitor region, the conductive region and the MOS 

19 region, wherein the first pattern covers the mask layer 

20 over the first stacked structure and wherein the second 

21 pattern and the third pattern respectively covers other 

22 portion of the mask layer; and 

23 patterning the mask layer and the first conductive 

24 layer to simultaneously form a capacitor, a second 

25 stacked structure and a third stacked structure on the 

26 semiconductor structure respectively within the capacitor 

27 region, the conductive region and the MOS region, wherein 

28 the capacitor comprises the first stacked structure, a 
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29 patterned mask layer thereon and a patterned first 

30 conductive layer therebelow and the second stacked 

31 structure and the third stacked structure each comprises 

32 a patterned first conductive layer and a patterned mask 

33 1 aye r t he re above . 

1 13. The process as claimed in claim 12, wherein the 

2 patterned mask layer covers sidewalls of the first 

3 stacked structure. 

1 14. The process as claimed in claim 12, wherein the 

2 first conductive layer and the second conductive layer 

3 are polysilicon. 

1 15. The process as claimed in claim 12, wherein the 

2 dielectric layer is silicon dioxide, silicon nitride, 

3 silicon oxynitride or a high-K material. 

1 16. The process as claimed in claim 15, wherein the 

2 high-K material is Hf0 2 , Zr0 2 , Ti0 2/ A1 2 0 3# or Ta 2 0 5 . 

1 17. The process as claimed in claim 12, wherein the 

2 second stacked structure is a conductive wire device. 
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18. The process as claimed in claim 12, wherein the 
mask layer is a non-resist material different from a 
material of the first conductive layer. 

19. The process as claimed in claim 18, wherein the 
mask layer is silicon nitride, silicon dioxide or silicon 
oxynitride. 

20. The process as claimed in claim 12, further 
comprising the step of selectively forming a gate 
dielectric layer on a portion of the semiconductor 
structure within the MOS region before forming the first 
conductive layer on the semiconductor structure. 

21. The process as claimed in claim 20, further 
comprising the step of patterning the gate dielectric 
layer formed on the semiconductor structure within the 
MOS region during patterning of the mask layer and the 
first conductive layer to thereby form a third stacked 
structure comprising a patterned first conductive layer, 
a patterned mask layer and a patterned gate dielectric 
layer stacked on the semiconductor structure. 
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1 22. The process as claimed in claim 21, wherein 

2 after the capacitor, the second stacked structure and the 

3 third stacked structure are formed on the semiconductor 

4 structure, the method further comprises the steps of: 

5 forming source/drain regions in the semiconductor 

6 structure on opposite sides of the third stacked 

7 structure within the MOS region; 

a forming a spacer on sidewalls of the third stacked 

9 structure; and 

10 selectively forming a silicide layer on top of the 

11 source/drain regions to form a MOSFET device comprising 

12 the third stacked structure on the semiconductor 

13 structure. 
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